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‘ [57] ABSTRACT 

A process is disclosed for the preparation of 3 iod0-3 
bromorifamycin S which consists in reacting rifamycin 
S with at least 2 equivalents of the corresponding halo 
gen in the presence of at least one mole of pyridine for 
each equivalent of halogen. The reaction is carried out 
in inert, polar, hydro?llic solvents at a temperature not 
above the room temperature. The yields are very high 
and the products obtained have a high degree of purity. 

5 Claims, No Drawings 
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PROCESS FOR THE PREPARATION OF 3 IODO 
AND 3 BROMORIFAMYCIN S 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention relates to an improved process 
for the preparation of 3 haloderivatives of Rifarnycin S 
and particularly for the preparation of 3 iodo- and 3 
bromorifamycin S. 
The 3 halorifamycin S and SV are known (M. F. 

Dampier, C. W. Chen, H. W. Whitlock Jr.; Journ. of 

10 

Am. Chem. Soc. 98:22 (October 1976) pages 7065-7066; ' 
M. F. Dampier H. W. Whitlock Jr. Journ of Am. Chem. 
Soc. 97:21 Oct. 15, 1975 pages 6254—56). 
The process therein disclosed for the preparation of 3 

iodorifamycin S consists in reacting one mole of rifamy 
cin SV with one mole of elemental iodine in the solid 
state in the presence of pyridine and at a temperature of 
25° C. 
The reaction product is then treated with an aqueous 

solution of potassium ferricyanide and puri?ed by pass 
ing it through a chromatographic column containing 
silica gel. The yield in puri?ed 3 iodorifamycin S is 
37%. 

In the same article is disclosed the process for the 
preparation of 3 bromorifamycin S which consists in 
reacting one mole of rifamycin SV with 1.8 moles of 
pyridinium hydrobromide perbromide, in ethanol, at 
low tempeture. The reaction product is puri?ed by 
chromatography through a column of silica 'gel. 

The‘yield in puri?ed 3 bromorifamycin S is 30%. 3 
'iodo- and 3 bromorifamycin S are transformed into 3 
iodo- and 3 bromorifamycin SV respectively by treat 
ment, in aqueous methanol 60%, with ascorbic acid. 
The 3 haloderivatives of rifamycin S and SV are 

useful intermediates for the synthesis of derivatives of 
rifamycin S and SV having microbiological activity. 
However the low yields in 3 haloderivative obtainable 
with the known processes do not allow a practical in 
dustrial exploitation. 

Object of the present invention is an improved pro 
cess for the preparation of 3 iodo- and 3 bromorifamy 
cin S which consists in reacting rifamycin S with at least 
2 equivalents of an halogen selected from the group 
consisting of iodine and bromine per mole of rifamycin 
S, in the pesence of at least one mole of pyridine for 
each equivalent of halogen and in the presence of an 
inert polar and hydrophillic solvent at a temperature 
not above the room temperature. 
The process of the present invention allows to obtain 

3 iodo- and 3 bromorifamycin S in very high yields, in 
the order of 85-96% and even higher, and with a so 
high degree of purity to allow the direct use as interme 
diates in the preparation of derivatives, without requir 
ing further puri?cation. 

It is however possible to subject the 3 iodo- and 3 
bromorifamycins S obtained with the process of the 
present invention to a puri?cation process such as, for 
instance, chromatography in a column of silica gel, as 
disclosed in the prior art, or crystallization from a suit 
able solvent. r, 

In practising the present invention the amount of 
halogen may vary according to the type of halogen, the 
temperature and the solvent. ' 

It has been noted,‘,_inl fact, that in the case of iodine, 
satisfactory results are obtained with from} 2 to 6 equiva 
lents of halogen per mole of rifamycin S. The best re 
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2 
sults are obtained by using 4 equivalents of iodine. In 
the case of bromine satisfactory results are obtained 
when using from 2 to 4 equivalents of bromine per mole 
of rifamycin S. The best results are obtained with 3 
equivalents to bromine. 
The preferred amount of pyridine per equivalent of 

halogen, is in the case of bromine, one mole or a slight 
excess with reference to such an amount. In the case of 
iodine the preferred amount of pyridine is from 1 mole 
to 10 moles. In fact it has been noted that such an excess 
of pyridine, in the case of iodine, is not detrimental to 
the good course of the reaction. 
The preferred reaction temperature is correlated to 

the type of the used halogen, to the weight ratios of the 
reactants and to the type and amount of the used sol 
vent. 

In the case of iodine the preferred temperature is 
around the room temperature whereas in the case of 
bromine it is within the range from ~10 and + 15° C. 
with a further preference for the temperature around 0° 
C. 
The solvents utilizable in practising the process of the 

present invention are inert, polar and hydrophillic sol 
vents. Examples are: methanol, ethanol, dioxane, aceto 
nitrile, dimethylformamide, tetrahydrofuran, dimethyl 
sulfoxide, mixtures of the above solvents with water 
and, in the case of iodine, pyridine and aqueous pyri 
dine. 
The preferred solvents, in the case of iodine are meth 

anol, ethanol and mixtures thereof with water; in the 
case of bromine are dioxane, methanol, ethanol and 
acetonitrile. 
At the end of the reaction, it is necessary to eliminate 

the free halogen. In the case of iodine it is suf?cient to 
bring the reaction mixture to dryness few times thereby 
the iodine sublimates. 

In the case of bromine it is, preferable to treat the 
reaction mixture with reducing agents in order to trans 
form the elemental bromine into bromo ions which can 
be removed easily by means of washings. Among the 
reducing agents suitable for this purpose there are some 
(for instance alkaly metals thiosulfates in diluted aque 
ous solutions) which reduce only the bromine, leaving 
unchanged the formed 3 bromorifamycin S; others, on 
the contrary, (for instanceascorbic acid, sulfur dioxide) 
reduce also the 3 bromorifamycin S to 3 bromorifamy 
cin SV. In the last case it is necessary to restore the form 
S by means of suitable oxidizing treatments (for instance 
manganese dioxide, potassium ferricyanide, ferric chlo 
ride, silver oxide, etc.). 
The following examples are given for illustrating the 

present invention. 
The thin layer chromatographies (TLC) therein men 

tioned have been carried out on layers of silica gel 60 
F2540.2 mm thick on aluminum plates (Merck). 
The R/R values given for the products are referred to 

the Rfof the rifamycin S. 

EXAMPLE 1 

Preparation of 3 iodiorifamycin S 

In 8 ml pyridine (99 m.moles) are dissolved mg 508 (4 
m. equiv.) at cool and under stirring. After 5 minutes 
mg 696 (1 m.mole) rifamycin S are added. After 40 
minutes stirring at a temperature below 15° C., 200 ml 
chloroform are added. The organic layer is washed 
with aqueous hydrochloric acid 0.1 N and then with 
water. The organic layer is dried and brought to dry 
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ness. Chloroform is added and the solution is brought to 
dryness again. The operation is repeated many times to 
remove the iodine. The residue, dissolved in chloroform 
is treated with n-hexane obtaining a precipitate of 840 
mg of raw material containing 700 mg of 3 iodorifamy 
cin S (yield 85%). The raw product can be used directly 
as intermediate for further reactions. The product is 
puri?ed by dissolving it in 3 ml of a mixture chloro 
form/methanol 40/1 (v/v) containing 0.1% (w/v) of 
oxalic acid, and passing through a chromatographic 
column of silica gel (0:2.5 cm height 20 cm). As elu 
ent is used the same solvents mixture referred above. 
The fractions containing an orange-brown product 

and which have on TLC a RfR=0-6 (chloroform 
40/methanol 1), corresponding to 3 iodorifamycin S, 
are collected, washed ?rst with an acid solution then 
with water, ?nally dried and brought do dryness. 

670 mg of pure 3 iodorifamycin S are obtained (yield 
81.5%). ‘ 

Minimal inhibiting concentrations (MIC): 

Staph. Aureus 209 P 0.1-0.25 
E. Coli ML/35 >50 
Klebsiella pne. Ottaviani 100 

1 
EXAMPLE 2 

508 mg (4 m.equiv.) iodine are added, under stirring 
to 2 ml (25 m.moles) pyridine. After 5 minutes 8 ml 
ethanol, 696 mg rifamycin S (1 m.mole) and 3 ml water 
are added. After 40 minutes of stirring at room tempera 
ture 300 ml chloroform are added. 
The chloroform solution is worked as described in 

Example 1 obtaining 825 mg of raw material containing 
757 mg 3 iodorifamycin S (yield 92% of the theory). 
The preparation has been repeated using ethylacetate 

instead of chloroform, thus obtaining a result (yield and 
degree of purity) practically equal to the proceeding 
one. 

EXAMPLE 3 

One works as Example 2. At the end of the reaction, 
instead of chloroform, 10 ml of a mixture methanol 
water 70/ 30 (v/v) containing g 0.700 ascorbic acid are 
added. After 15 minutes stirring the solution is concen 
trated under vacuum to about one third of the original 
volume. 100 m1 ethylacetate are added and the solution 
is washed repeatedly to remove the pyridine. The solu 
tion is dried on anhydrous sodium sulfate and brought 
to dryness obtaining 840 mg of product containing 740 
mg of 3 iodorifamycin SV (yield 90%). 
The product may be used for further reactions. For 

the transformation into the corresponding 3 iodorifamy 
cin S the product is dissolved in an organic solvent, 
oxidized with manganese dioxide and puri?ed as de 
scribed in the preceeding examples. 

EXAMPLE 4 

_ Preparation of 3 bromorifamycin S 

g 2.39 (30 m.equiv.) bromine are added at — 5° C. and 
under stirring to 2.37 g (30 m.moles) pyridine. After 5 
minutes 150 ml ethanol and g 6.96 (10 m.moles) rifamy 
cin S are added. After 15 minutes stirring at a tempera 
ture between —- 10° and 0° C. the reaction is stopped by 
adding 300 ml ethylacetate and washing the organic 
layer repeatedly with a solution 0.1 N of sodium thiosul 
fate up to the complete reduction of the bromine and 
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then with a diluted acidic solution to remove the pyri 
dine and ?nally with water. The organic layer is dried 
and brought to dryness. 
The 3 bromorifamycin S is dissolved in chloroform 

and precipitated with n-hexane. 
g 7.82 of raw product is obtained containing g 7.410 

of 3 bromorifamycin S (yield 95%). 
The raw product can be directly used as intermediate 

for further reactions. 
The product can be puri?ed by column chromatogra 

phy on silica gel. 
An analogous result is obtained by employing as sol 

vent chloroform instead of ethylacetate. 
Minimal inhibiting concentrations (MIC): 

Staph. Aureus 209 P 0.01 
- E. Coli ML 35 25-50 

Klebsiella pne. Ottaviani =50 

EXAMPLE 5 
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One works as in Example 4. The reaction is stopped 
by adding g 5.28 (30 m.moles) of ascorbic acid dissolved 
in 100 ml methanol containing 30% water (v/v). 
The solution is stirred for 10 minutes and concen 

trated under vacuum to one third of the initial volume. 
The residue is diluted with ethylacetate, and the organic 
phase is washed with aqueous hydrochloric acid 0.1 N 
and then with water, dried and brought to dryness and 
the residue is dissolved in chloroform and g 3.5 (40 
m.mole) manganese dioxide (prepared according to the 
method of Rosenkrantz) are added. 

After stirring for 15 minutes the dioxide is ?ltered off 
and‘ the organic phase is washed with aqueous hydro 
chloric acid 0.1 N and then with water, dried and 

_ brought to dryness. 

65 

The residue, dissolved in chloroform, is precipitated 
with n-hexane. 
The yield in 3 bromorifamycin S and its purity degree 

are similar to the ones obtained in example 4. 

EXAMPLE 6 

Working as in example 5 but using methanol as a 
reaction solvent instead of ethanol a yield of 95% has 
been obtained. 

EXAMPLE 7 

Working as in Example 5 but using dioxane as reac 
tion solvent instead of methanol a yield of 85—90% has 
been obtained. 

EXAMPLE 8 

One works as in Example 5. The reaction is stopped 
by adding a saturated solution of sulphur dioxide in 
methanol in an amount suf?cient to reduce the still 
present bromine and in the same time to reduce the 3 
bromorifamycin S to 3 bromorifamycin SV. Stirring is 
carried out for 10 minutes. Proceeding as described at 
Example 5, substantially the same results are obtained. 

EXAMPLE 9 

g 27.8 (40 m.moles) rifamycin S suspended in 600 ml 
ethanol are added under stirring with g 9.6 (60 m.moles) 
bromine and g 4.90 (60 m.moles) pyridine. The reaction 
temperature is maintained at — 10° C. Gradually the 
reactantsdissolve and the suspension becomes a clear 
solution. After 30 minutes, g 20 ascorbic acid are added. 
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When the reduction of the 3 bromorifamycin S and of 
bromine in excess has been completed, 2500 ml ethy 
lacetate are added and _the solution is washed many 
times with water. The organic phase is then treated with 
300 ml of an aquoeus solution of ferric chloride at 20% 
(w/w). After the oxidation of 3 bromorifamycin SV to 
3 bromorifamycin S is completed, the phases are sepa 
rated and the ethylacetate solution is washed repeatedly 
until neutrality, dried and brought to dryness. 
The residue is crystallized from 60 ml of a mixture of 

glycolmonomethylether/ water (4/ 1). 
g. 26.5 of the pure crystallized product are obtained 

(yield 85.5%). Crystallization may also be carried out 
from ethylacetate. 
We claim: 
1. Improved process for the preparation of 3 iodo 

and 3 bromorifamycin S characterized by the fact that 
rifamycin S is made to react .with at least two equiva— 
lents of an halogen selected from the group consisting 
of iodine and bromine, per mole of rifamycin S in the 
presence of at least one mole of pyridine per each equiv 
alent of halogen and in the presence of ethanol, metha 

6 
nol or mixtures thereof with water, operating at a tem 
perature not above the room temperature. 

2. Process according to claim 1 for the preparation of 
3 iodorifamycin S characterized by the fact that are 
used from 2 to 6 equivalents of iodine per mole of rifa 
mycin S, from 1 to 10 moles pyridine per equivalent of 
iodine and that the temperature is around the room 

, temperature. 
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3. Process according to claim 2 characterized by the 
fact that 4 equivalents of iodine are used per mole of 
rifamycin S. 

4. Process according to claim 1 for the preparation of 
3 bromorifamycin S characterized by the fact that are 
used from 2 to 4 equivalents of bromine per mole of 
rifamycin S, 1 mole or a slight excess of pyridine per 
equivalent of bromine and that the temperature is com 
prised between — 10° and + 15° C. and preferably 
around 0° C. 

5. Process according to claim 4 characterized by the 
fact that 3 equivalents of bromine are used per mole of 
rifamycin S. 
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